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Fig. 2a 
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Fig. 3 
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Fig . 5a 
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Fig . 5b 
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Fig . 5c 
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Fig . 6a 
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Fig. 6b 
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- .-J- 
_i_ 




_j_ 
i 








.a. 


-J_ 
—I 




- J 

1 














i 

"~T 


1 

~r 


t 


I 


i 


1 

~r 


T" 


1 

1" 


1 

~r 


1 

"I 














T " 


i 


-r 

— h- 


— r 


— r 


i 


— r 


1 


— r 


— r 














-.-4- 
i 


— +- 

1 


- -L. 
— J_ 




-r*r 


-V 

"*"!'*' 


— r- 




X 


— 

-'■■:|;- 














1 

1 ~~ 


J 

"~l 


1 








* V 


•;,r- 




/ r: 














-T" 


4- 




-i r 


t- 


1 

-|- 


T~ 

~r- 


^P 


.TTTT 




i • 

Vt.r 




:. ^ \ 

-it: 


. -i • 
















-4— 


-4-- 


-4*: 


























_i 


_L_ 
_L 


-L. 
-JL 




i ' 


















. J._ 

1 




_ L. . 

I 


i - 


i 

~r 


j 

~r ' 




r .-H 








Si 










' 1 " 


I 




— i— 

. -i — 


r- 


_ j_ . 




rr 












■-^■^ 






- 4 - 


~ 1 — 


- r ■ 


















■ •"i •'* 


135 


• a-- 






* a - 




_ L_ . 
























■ t * " 




! ~ 




1 
1 














■.-->"■ *-, 






•ST" 7 








■ T - 


1 


~ r ■ - 






















1 


i 


I 




















1 


1 


1 

! 


t 


I 
1 


i 


1 






L.. 
i 



































Pre-processed 
Current Image 



Reference Image 



16 x 16 Pixels 



10/16 
Fig. 7 

start) 



Procedure for storing, by pre-processor, 
digital voltage values of respective pixels 
current support surface image in memory 











Procedure for performing, by pre-processor, 
pre-process for current support surface image, 
thereby producing pre-processed current image and 
preprocessed current central image 





Procedure for determining, by motion coordinate calculator, 
whether or not pre-processed current central image 
is to be set as X/Y-axis reference images for calculation 
of motion coordinate values of next pre-processed image, 
based on motion vector of the pre-processed current image 



Procedure for overlapping, predetermined number of times, 

by motion coordinate calculator, 
X/Y-axis reference images with pre-processed current image 
thereby calculating X/Y-axis motion coordinate values 
of pre-processed current image 



(end) 
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Fig. 8 



Procedure for storing, by pre-processor, 
digital voltage values of respective pixels 
of current support surface image in memory 



Calculate, by image pixel array, analog voltage 
values corresponding to respective pixels of 

image pixel array, based on light amounts 
of light beams reflected from support surface 



Send, by image pixel array, 
analog voltage values of 
pixels to A/D converter 



Convert, by A/D converter, 
analog voltage values of pixels into 
corresponding digital voltage values, 
thereby producing current support surface image 



Send digital voltage values of 
pixels from A/D converter to pre-processor 



Store, by pre-processor, 
digital voltage values of pixels of 
current support surface image, 
sequentially received, in memory 
in accordance with predetermined timing signal! 
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Fig. 9 

/"Procedure for performing, by pre-processor^X 
/ pre-process for current support surface image, \ 
I thereby producing pre-processed current image J 
\ ^ and preprocessed current central image 



Sequentially receive, by pre-processor, 
digital voltage values of pixels of 
current support surface image from A/D converter 
in accordance with predetermined timing signal 
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Set, by pre-processor, a basic image matrix 
consisting of current pixel and 
pixels adjacent to current pixel 



Perform column-to-column or 
row-to-row pre-process for digital voltage values 
of pixels included in basic image matrix 



Convert digital voltage value of 
current pixel into 2-bit digital voltage value 



Produce pre-processed current image having 
pixel array consisting of pixels respectively 
having 2-bit digital voltage values 



Extract pre-processed current central image 
usable as reference image from 
the pre-processed current image 
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Send pre-processed current central image 
to motion coordinate calculator 
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Fig. 10a 



'rocedure for determining, by motion coordinate" 
calculator, whether or not pre-processed 
current central image is to be set as X-axis 
reference images for calculation of motion coordinate 
values of next pre-processed image, based on 
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Fig. 10b 



Procedure for determining, 
by motion coordinate calculator, whether or not 
pre-processed current central image is to be set 
as V -axis reference images for calculation of 
motion coordinate values of next pre-processed image, 
abased on motion vector of the pre-processed cur rent image 



Calculate Y-axis motion of 
pre-processed current image 
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S303b 



Replace reference image previously 
set in Y-channel reference unit with 
pre-processed current central image 



Maintain reference 
image previously set 
in Y-channel 
reference unit 



( Return ) 
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Fig. 11a 



S Procedure for overlapping, >v 

predetermined number of times, \^ 
>y motion coordinate calculator, X-axis reference images 
with pre-processed current image, thereby calculating 

X-axis motion coordinate values of J 
\. pre-processed current image ^/ 



Receive pre-processed current image 
from pre-processor 



~S401a 



Sequentially overlap, predetermined number of times, 
X-axis reference image stored in X-channel reference unit 
with pre-processed current image in different overlap states 



-S402a 



Calculate number of pixels present 
in pre-processed current image while 
having same bit values as those of pixels 
included in X-axis reference image i 
n everv overlan state 


— — S403a 








Set, as X-axis motion vector of 
pre-processed current image, X-axis coordinate value 
of X-axis reference image in overlap state 
in which number of pixels present 
in pre-processed current image while 
having same bit values as those of pixels 
included in X-axis reference image is maximal 


S404a 



calculate x-axis motion coordinate value 
of pre-processed current image, based on 
X-axis motion vector, and sending calculated 
X-axis motion coordinate value to PC interface 
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Fig. lib 



Procedure for overlapping, predetermined 
lumber of times, by motion coordinate calculator, 

Y-axis reference images with 
pre-processed current image, thereby calculating 
Y-axis motion coordinate values of 
pre-processed current image 



Receive pre-processed current image 
from pre-processor 



Sequentially overlap, predetermined 
number of times, Y-axis reference image 
stored in Y-channel reference unit with 
pre-processed current image in different overlap states 



-S401b 



-S402b 



Calculate number ot pixels present 
in pre-processed current image 
while having same bit values as those of 
pixels included in Y-axis reference image 
in every overlap state 



-S403b 



Set, as Y-axis motion vector ot 
pre-processed current image, 
Y-axis coordinate value of Y-axis reference image 
in overlap state in which number of pixels present 
in pre-processed current image 
while having same bit values as those of pixels 
included in Y-axis reference image is maximal 



~S404b 



Calculate Y-axis motion coordinate value 
of pre-processed current image, 
based on Y-axis motion vector, and sending calculated 
Y-axis motion coordinate value to PC interface 
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